Section of Comparative Medicine
President-W. A. POOL, M.R.C.V.S. [June 19, 1946] Penicillin Concentration in the Blood and Milk of Bovines By GEORGE SLAVIN THE Use of penicillin in animal diseases will presumably follow similar lines to those in man but with the compounds at present available and the fact that animals are rarely given hospital treatment, its scope will be more restricted.
GENERAL TREATMENT
We have tried this in cows stuffering from low-grade mastitis which had resisted penicillin treatnment by direct injcction into the udder. The first cow was excreting a Group C streptococcus and was given 128,000 units of sodium penicillin i.m. every three hours for twenty-four hours. With the miethods available for the esti;mation of penicillin in milk none could be detected bit the infection suLddenlv disappeared. The highest blood level reached wvas approximately '/4 unit per c.c. A second cow, which was excreting Str. agalactix, Str. uiberis and C. pyogenzes, was given 114,000 units in the same way for the same period, but the infection persisted. The highest blood level reached was again about l/4 unit per c.c. This second cow might have responded to a longer course of injections.
The blood levels in these cows seemed to follow the same lines as has been found in man. To get a complete picture a normal cow was given a single injection of 200,000 units of calcium penicillin i.m. and blood samples were collected every five minutes up to 40 minutes, then at 50 minutes, 60 minutes, 133 minutes, 170 minutes, 210 minutes and 240( minutes. The blood levels are shown in fig. 1 . The highest level wvas at 5 minutes with a steadv fall until 20 minutes; from then until 60 minutes there was some variation and the level then resumed its steady fall until penicillin could no longer be detected at 240 minutes. The two points at 133 and 138 minutes were inserted as a test of the accuracv of the method of estimation.
As it is obviously impossible to use three-hourly injections in practice, the use of oily suspensions was investigated. It was found that 1 mega unit of penicillin in 40/ beeswaxarachis oil everv twelve hours gave satisfactory blood levels, showing that about ten times the dose given in water was required in order to produce the same blood level. These oily suspensions were injected stubcutaneously, mostly at the side of the neck, in order to avoid muscle lesions which might lead to condemnation of part of the carcase. The calcium penicillin used was of low potency and the minimum volume of the injection was abouit 10 c.c. The inoctslum caused a considerable reaction N>hich will, we believe, disappear in time.
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LOCAL TREATMENT
Local treatment has been tested on a fairly large scale during the last year but has been confined entirely to mastitis. Considerable success has followed its use in streptococcal mastitis, somewvhat less success in staphylococcal mastitis, and so far it has failed in C. pyogenes infection although this organism is sensitive to penicillin.
A solutioa of penicillin in about 50 c.c. of water is injected through the teat canal. Various doses have been tried but the most practicable and successful method is two injections of 100,000 units at twenty-four-hour intervals.
An extensive series of tests was made to follow the fate of the injected penicillin and the concentration in the udder secretion is seen in Tables I to IV. METHODS OF ESTIMATION Blood.-This was carried out mostly by the slide cell method using either the "Oxford" staphylococcus or a Group A streptococcus, the latter being a very Eensitive organism. Unfortunately slide cells are tedious to prepare. We have also tried capillary tubes but the method is less sensitive and we have not had the same degree of success as with slide cells. In both methods the margin of error is large. Dilution methods in broth using the "Oxford" staphylococcus are less laborious and we believe them to be considerably more accurate. The degree of inhibition is read against a standard curve. We have been able to detect about 1/1000 of a unit by this meiod. To avoid the necessity for large volumes of blood the tests are read in tubes similar to those used for standardizing vaccines against the Brown opacity scale. We prepared our own tubes because the commercially produced ones showed large differences in the glass. Milk.--Milks were titrated against a standard penicillin on a large doublc layer blood agar plate using a Group A streptococcus as test organism. The plate takes 48 tests in holes punched through the upper layer. The method is sensitive down to 0 07 unit and with care it will detect as little as 0-031 unit. The plate is easy to set up and a large number of estimations can be done quickly.
Lady Florey: Penicillin concentrations in serum after a single intramuscular injection in the cow as shown by Dr. Slavin follow much the same curve as has been found in man. A sharp initial fall is followed by a flattening indicating probably. that there is an optimum concentration in the blood-stream below which excretion is minimal. Relatively large doses producing initial high blood concentrations do not therefore produce correspondingly long periods of inhibition.
Two essentials for success in treatment are the full access of the drug to all infected parts and removal of all dead tissue. Local treatment through the udder may sometimes fail when all infected loculi are not reached by this route. Intramuscular treatment may then succeed, for by this means every part of the body is reached to which the circulation has access. Again a small piece of slough infected with Staph. aureus is sufficient to prevent complete sterilization of a wound even by extremely high concentrations of penicillin.
The "Drop in slide" method of Dr. N. G. Heatley is less tedious than the slide cell method of Wright for penicillin estimation in serum.
Mr. J. Francis asked whether milking was continued normally when two injections of penicillin were given on consecutive days and whether there was much difference in the susceptibility of different strains of Str. agalactice to penicillin. With regard to the treatment of C. pyogenes mastitis he pointed out that the failure of penicillin in this condition was in accord with experimental results with C. diphtherice infection, in which it was known that although penicillin exerted a striking effect on an acute bacteriaemic infection it had little or no effect on a chronic local infection. He had found that penicillin had a marked effect on acute C. pyogenes infections in mice, but, like others, he had found it ineffective in the treatment of established C. pyogenes mastitis.
Mr. K. D. Downham stated that he had treated 50 cows suffering from streptococcal mastitis and that 75% of these animals had been freed from infection, as shown by four subsequent bacteriological examinations of milk samples. He had had no success in the treatment of mastitis due to C. pyogenes in dry cows. He described a cow which had suffered from mastitis due to infection with Str. agalactice, whose milk had contained these organisms for eighteen months, and which failed to respond to routine udder infusion with penicillin, but was successfully treated when penicillin was administered in a dosage of 30,000 units in each quarter for two successive days on several occasions with two days' interval after each two days' treatment. 'This method of intermittent treatment appeared to be of value in the treatment of cows which failed to respond to the routine method of infusion. The cow's milk was found to be free from Str. agalactice organisms when examined on four occasions after this method of treatment.
An Outbreak of Industrial Fluorosis in Cattle By H. H. GREEN, D.Sc.
IT may be recalled that in the "Discussion on Fluorosis in Man and Animals" by this Section in February 19411 the occurrence of severe fluorosis in cattle was described on farms in the vicinity of brickworks in Bedfordshire. The purpose of the present communication is to report a similar occurrence associated with the calcining of ironstone in Lincolnshire. In this process the raw ironstone is mixed with about 7%/ of its weight of coal and ignited in the open, fresh layers being added to form a smouldering mound, the complete calcining of which occupies several weeks. The weight of the ironstone is so reduced for transport, and the ore rendered sufficiently porous for direct reduction in blast furnaces at distant smelting centres. During the calcining process smoke drifts on to neighbouring farms, and on the nearest of these an obscure disea$e of cattle was reported by G. A. Moore, M.R.C.V.S. Samples of urine from affected cases, analysed at Weybridge, at once established a diagnosis by revealing 26 to 69 parts per million of fluorine. Analyses of materials collected during a visit to the area showed 1,200 p.p.m. fluorine in the ironstone itself and 100 to 180 p.p.m. in the various types of coal used. The calcined ore contained only 300 p.p.m., thus revealing a loss of three-quarters of the original fluorine or about four-fifths if loss of weight be allowed for. Imitation of the calcining process in the laboratory showed approximately 90% loss of fluorine at controlled muffle temperature of 8500 C., but negligible loss at 6000 C. It seems probable that the fluorine comes off as silicon fluoride which, reacting with atmospheric moisture and ammonia from the coal, condenses on the smoke particles as ammonium fluoride and silicofluoride and drifts on to the pastures.
Samples of water from the affected farm showed only 0-5 p.p.m. fluorine but grass samples within a few hundred yards of the burning mounds showed over 2,000 p.p.m. on the drv matter. A straw stack about half a mile away showed 490 p.p.m. on the exterior and 70 p.p.m. in the interior. The danger zone has not yet been mapped out but it is not likely to exceed a radius of 2 miles.
'Proc. R. Soc. Med., 34, 391.
